Bacterial lipopolysaccharide induction of the prostaglandin G/H synthase 2 gene causes thromboxane-dependent pulmonary hypertension in rabbits.
Two genes encode proteins with prostaglandin G/H synthase (PGHS) activity. PGHS-1 is primarily a constitutively expressed gene, whereas inflammatory agents such as bacterial lipopolysaccharide (LPS) endotoxin rapidly induce the PGHS-2 gene in leukocytes. Both PGHS-1 and PGHS-2 are rate-limiting enzymes for the production of prostaglandins and thromboxane following release of arachidonic acid by phospholipases. We previously reported that LPS perfusion into the circulation of isolated perfused rabbit lung (IPL) results in thromboxane-dependent pulmonary hypertension and lung edema when the LPS-primed lung is subsequently stimulated with platelet activating factor (PAF) (J. Clin. Invest. 1990;85:1135). In this study, we showed that the mechanism by which LPS primes IPL for enhanced production of thromboxane and pulmonary hypertension in response to PAF depends on specific upregulation of the PGHS-2 gene in the rabbit lung. LPS perfusion of IPL induced PGHS-2 gene expression, which correlated with the conversion of free arachidonic acid to thromboxane-B2 (TXB2) and the onset of pulmonary hypertension. LPS-induced PGHS-2 expression, TXB2 release, and pulmonary hypertension were inhibited by actinomycin D (an inhibitor of transcription) and cycloheximide (an inhibitor of protein synthesis). The constitutively expressed PGHS-1 remained unchanged with LPS perfusion, and did not convert free arachidonic acid to TXB2, suggesting that PGHS-1 does not contribute to the induction of pulmonary hypertension by LPS. These studies reveal a pathogenic role for induction of PGHS-2 in lung injury.